Cecal ligation and puncture with total parenteral nutrition: a clinically relevant model of the metabolic, hormonal, and inflammatory dysfunction associated with critical illness.
Standard rat cecal ligation and puncture (CLP) results in only transient hyperglycemia, making an examination of the effects of glucoregulatory agents, such as insulin, on the morbidity and mortality of CLP problematic. Accordingly, we sought to develop a model of rat CLP with prolonged hyperglycemia through continuous infusion of total parenteral nutrition (TPN) post CLP. Polyethylene catheters were implanted into the femoral vein of female Sprague Dawley rats (245-265 g) which were subsequently subjected to CLP. TPN was initiated at different intervals following CLP, and mortality, bacteremia, blood glucose, hormonal, and inflammatory responses were monitored. Without TPN, CLP resulted in significantly lower blood glucose at 22 h post CLP. In contrast, CLP rats receiving TPN exhibited significant prolonged hyperglycemia that was responsive to insulin treatment. Mortality and hyperglycemia tended to increase with puncture size in CLP TPN rats, with early initiation of TPN leading to poorer outcome. There were time-dependent differences in bacteremia and mortality based on time of TPN initiation. Levels of insulin, leptin, and glucagon were significantly elevated in CLP TPN rats, as were many inflammatory markers. Organ damage was evident as early as 12 h post CLP and blood cell kinetics indicated significantly depressed neutrophil and lymphocyte counts. Our results indicate that addition of TPN to CLP provides a clinically relevant animal model of critical illness with associated hyperglycemia that may provide utility for the testing of glucoregulatory and other therapeutic modalities.